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ABSTRACT

Purpose: The purpose of the study was to analyze the status of dietary behavior and nutrition
intakes according to the gender and the level of physical activity of adolescents.

Methods: Data from 659 adolescents aged 13 to 18 years who participated in the Korea
National Health and Nutrition Examination Survey (2017-2018) were analyzed. Collected data
were analyzed using complex sampling data analysis with SPSS v. 27.0.

Results: The adolescents were categorized into three groups based on their physical activity
as follows: The first group with high physical activity (8.9%), a second group with normal
physical activity (29.7%), and a third group without physical activity (61.4%). Boys showed
significantly higher physical activity than the girls. Adolescents with high physical activity
had a significantly lower body mass index than adolescents without physical activity, but their
meal regularity, subjective health status, and recognition of body image were significantly
higher. In terms of biochemical factors, adolescents with high physical activity had lower
triglycerides and cholesterol than adolescents without physical activity, while hemoglobin
and hematocrit were significantly higher. In addition, the intakes of energy, carbohydrates,
proteins, fat, vitamin By, niacin, calcium, phosphorus, sodium, potassium, iron increased
significantly as adolescents’ physical activity increased.

Conclusion: The physical activity of adolescents had a positive effect on dietary behavior,
lifestyle, and nutritional factors. Therefore, it is necessary to increase participation in
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physical classes in schools and develop various programs considering the level of physical
activity among adolescents.

Keywords: adolescent; gender; behavior; nutrients; Korea
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Respondents of KNHANES VII (2017-2018)
(n=16,119)

Y

13 <age <18 (n =914)

Exclusion of participants with missing information
- Energy intake higher than 5,000 kcal

or less than 500 kcal (n =185)
- Daily physical activity over than 60 min (n = 70)

Y

Participants after
the exclusion of missing data (n = 659)

v

!

‘ Physical activity levels ‘

'

' v r '

Boys
(n =344)

Girls Highly active Moderately active Inactive
(n=315) (n=57) (n =196) (n =406)

Fig. 1. Flow diagram for selecting study participants.
KNHANES, Korea National Health and Nutrition Examination Survey.
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Table 1. General characteristics of the subjects according to the status of physical activity

Variables Total (n = 659) Status of physical activity Wald F/y*-value
Highly active (n = 57) Moderately active (n = 196) Inactive (n = 406)
Age (yrs) 15.64 + 0.07 15.40+ 0.19 15.73 + 0.09 15.78 + 0.07 1.78392
Gender 58.553"**
Boy 344 (51.5) 47 (81.5) 129 (66.0) 168 (40.1)
Girl 315 (48.5) 10 (18.5) 67 (34.0) 238 (59.9)
Household structure 13.609*
1-2 24 (3.3) 2 (4.3) 7(3.2) 15(3.2)
3 165 (24.8) 8 (12.4) 49 (20.6) 115 (28.6)
4 337 (52.0) 35 (66.0) 100 (51.3) 202 (50.3)
>5 133 (19.9) 12 (17.2) 47 (24.9) 74 (17.8)
Residential area 0.189?
Urban 590 (90.8) 49 (89.3) 177 (90.7) 364 (91.0)
Rural 69 (9.2) 8 (10.7) 19 (9.3) 49 (9.0)
Type of house 2.405%
Housing 197 (30.5) 18 (28.4) 66 (34.8) 113 (28.8)
Apartment 462 (69.5) 39(71.6) 130 (65.2) 293 (71.2)

Values are presented as mean + SE or number (weighted %).

Yp-value by Wald F statistics.
2Not significant.
*p < 0.01, **p < 0.001.
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0] AP 2 19.9%, ‘1-291'2 3.3%°0] it} Al A &-50] W2 9] 66.0%7} 4% 7FE0]H | 20.6%
O] MA -5 BHF 71t 28.6%2] Al A E-5& SHA] %= ol Al 39 7HE-2] Hlgo] =4 Lt
U AIAEE ol ihE 724 Q1 Xfo] & Bt (p < 0.01). AFA| G2t FE7-3-2 Al At
ojof] f-o]A Q1 xtol= glom, thFE2] ZAFN/ A= <= A] (90.8%) 2t ©OFIHE” (69.5%)0ll
Ak QLU

ZAICHARES] M at MAIES +=0) 02 MAE EM

ZAFAAL] A it A A s ool 2 AL E/d21o] <= Table 201 A AISFATH H A
Bt A2 167.72 cmrolH, /g of| wheh ey (172 em)©] o{EHAY (161 em)Eoh Fo] A o
2 7t} (p < 0.001). A A5 Fo) 2 A2 AASF o] B2 7 (169.42 cm) T Al A S
& H5 T (168.17 cm)©] AIA| -5 SHA] 9= w (165.57 cm)©ll HI5H -] A 2.2 Zit) (p <
0.001). HA| o A 52 60.91 kg'o| ™, G (65.28 kg)°] 1Y (55.69 kg) R TF 72 & 0

2 =9} (p <0.001). A A ZF o] whet A S AAEF BS 7 (63.46 kg)o] A AE

2 7 (59.88 kg) I A A E-ES oFA] &= (59.37 kg) Bt R4 0 = =9t (p < 0. 001)
AA G4 5] E2l= 72.07 cmo] ¥, S (75.05 cm)©] oIEHY (69.37 cm) B TF-F-9] A o
2 =%tk (p < 0.001). AAEE ol whet &2 Eell= AAE s BE o (74.09 cm)©] Al
A2 D2 T (70.40 cm) 2 AA S 5-S 5HA] = (71.73 em)©l] HISE] Fro]H o2 =k

‘:]'(p<001

A A A FR] = 21.54 kg/m? 0| ™, FEHY2 21.98 kg/m?, Y2 21.46 kg/m? O &2 L}
B 5214 Q1 Zpol & ERATH (p < 0.05). AAEE 7ol & AdFA = AAEE B
B 7 (22.32 kg/m?), Al A ZE-S 514 ok - (21.58 kg/m?), A A S5 B2 7 (20.71 kg/m2) Q)
O & F-oAQl 2to] & E3IT (p < 0.001). H]THE = A 71.6%7} 4ol ™, /g ol &
FoJAQl 2ol = et AA| 25 ol whzt A AE-5o] B2 72 3.5%= A AF, 7%
+ H|Pbo] A9t A A EF BF 2] 7.0% = A AHF, 18.7% = H|Th, AA| &5 o] =
9] 7.5% = A A S, 12.4%+= BT O & LFERLY 7 7F-R-2] A 91 o] E EITH (p < 0.001).

Table 2. Anthropometric data of the subjects according to the gender and the status of physical activity

Variables Total (n = 659) Gender Wald F/ Status of physical activity Wald F/
Boy (n=344)  Girl (n=315) x*-value Highly active Moderately Inactive x’-value
(n=57) active (n = 196) (n = 406)
Height (cm) 167.72£0.41 172.00+0.25 161.04+0.28 1,085.722Y*** 169.42+0.99*° 168.17 +0.46*° 165.57 = 0.27° 16.318"
Weight (kg) 60.91 = 0.51 65.28 + 0.60 55.69 = 0.43 171.832™" 59.88+1.14° 63.46+0.87° 59.37 = 0.47° 9.2333"*
Waist circumference (cm) 72.07 +0.35 75.05 = 0.44 69.37 £ 0.37 86.914"* 70.40 £ 0.76° 74.09 +0.67*°  71.73 + 0.35° 7.487
BMI (kg/m?) 21.54 £ 0.12 21.98 £ 0.17 21.46 = 0.16 4.882" 20.71+0.21° 922.32+0.25° 21.58+0.14° 13.031*
Obesity status 1.279% 13.381*
Under weight 48 (6.9) 27 (7.3) 21 (6.4) 2(3.5) 15 (7.0) 31 (7.5)
Normal 455 (71.6) 236 (72.7) 219 (70.5) 47 (82.5) 1292 (65.5) 286 (72.4)
Over weight 61 (8.0) 29 (7.0) 32(9.1) 4(7.0) 21(8.8) 36 (7.7)
Obesity 92 (13.5) 50 (13.0) 42 (14.0) 4(7.0) 37(18.7) 51 (12.4)
No-response 3() 2(-) 1(-) 0(-) 1(-) 2(-)

Values are presented as mean + SE or number (weighted %).
BMI, body mass index.

*cLower case letters are indicated Bonferroni comparison (a > c).
Yp-value by Wald F statistics.

2Not significant.

**p < 0.01, **p < 0.001.
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Table 3. Dietary behaviors of the subjects according to the gender and the status of physical activity

Variables Total (n =659) Gender y’-value Status of activity y>-value
Boy (n = 344) Girl (n = 315) Highly active Moderately active Inactive
(n=57) (n=196) (n = 406)
Frequency (times/wks)
Breakfast 6.805Y 18.939**
5-7 365 (53.9) 203 (58.5) 162 (49.1) 39 (71.8) 113 (56.7) 213 (50.0)
3-4 98 (13.9) 46 (11.9) 59 (15.9) 8(12.3) 33(15.1) 57 (13.5)
1-9 99 (16.1) 51 (15.7) 48 (16.5) 6 (8.8) 30(17.9) 63 (16.2)
None 97 (16.1) 44 (13.9) 53 (18.5) 4(7.9) 20 (10.3) 73 (20.3)
Lunch 9.679 8.087*
5-7 631 (95.5) 334(97.9) 297 (93.6) 57 (100.0) 192 (97.4) 382 (93.9)
3-4 29 (3.5) 6 (1.4) 16 (5.8) 0(0.0) 4(2.6) 18 (4.5)
1-2 6 (1.0) 4(1.3) 2 (0.6) 0(0.0) 0(0.0) 6 (1.6)
Dinner 14.684" 4.419™
5-7 606 (91.3) 398 (95.1) 278 (87.1) 53 (94.0) 185 (94.1) 368 (89.5)
3-4 44 (7.3) 14 (4.5) 30 (10.3) 3(5.7) 9 (5.0) 32(8.7)
1-2 6 (0.9) 2(0.3) 4(1.5) 1(0.3) 1(0.5) 4(1.1)
None 3(0.5) 0(0.0) 3(1.1) 0(0.0) 1(0.4) 2(0.7)
Companion
Breakfast 2.429Y 5.601""
Yes 270 (55.1) 157 (58.5) 113 (51.2) 927 (49.4) 96 (63.1) 147 (51.8)
No 193 (44.9) 92 (41.5) 101 (48.8) 20 (50.6) 50 (36.9) 1923 (48.2)
Lunch 0.006Y 4.692Y
Yes 630 (96.2) 399 (96.3) 301 (96.2) 56 (97.1) 194 (98.5) 380 (95.0)
No 93 (3.8) 11 (3.7) 12 (3.8) 1(2.9) 2 (1.5) 20 (5.0)
Dinner 0.271Y 2.865Y
Yes 537 (81.1) 283 (80.4) 254 (81.8) 45 (72.9) 162 (82.5) 330 (81.6)
No 113 (18.9) 59 (19.6) 54 (18.9) 11(27.1) 39 (17.5) 70 (18.4)
Frequency of eating out 1.937Y 2.186Y
1/day < 315 (49.3) 159 (47.6) 156 (51.1) 24 (43.9) 87 (46.4) 204 (51.5)
3-6/week 329 (47.0) 174 (49.3) 148 (44.5) 32 (52.4) 104 (49.8) 186 (44.8)
< 3/week 29 (3.7) 11(3.1) 11 (4.4) 1(3.7) 5(3.8) 16 (3.7)
Dietary supplement 0.936Y 0.232Y
Yes 196 (28.3) 100 (26.7) 96 (30.1) 18 (30.0) 56 (27.2) 1292 (28.6)
No 463 (71.7) 244 (73.3) 219 (69.9) 39 (70.0) 140 (72.8) 284 (71.4)
Values are presented as number (weighted %).
YNot significant.
**p < 0.01, **p < 0.001.
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2 3k 02 e o129l xtol & BTt (p < 0.001). A YA A ZATE AR 91.3%
7HFE Lol 57 AAFS Fhekar gel Tk WY 9] 95.1%7F 15 Lol 573) A F Al ALS 5}
A9k, o} 8kAY 0] 87.1%= 1 F L ol| 573]", 10.3%= 3-43]", 1.5%= 1-23]° A A ALS 5H= A
0.2 Ueph g llol g2 5912 9l xfo] 2 BITh (p < 0.01). AX 5 SFol whet A 25
o] B 9] 94.0%, AVH| TS HE 9] 94.10%, A1H| 5 51A] b 29] 89,5007} 15 ’°ﬂ
578 A GRS 5131 9l o] A E AlALe] F2 Aof| A 2to] 2 Bt E3| AT EL 5
e T 8.7% = 15U 3-43] AR SPAIRH 1.8%= 157Ul 128 e A S 6}1
o] o 2Rl 2fo] & BT} (p < 0.001).

A3 ZAFEARE] 55,197 ok 2] Al Ao BR] ko] ol Tisfo] ol 44.9% = ‘ob] €2 T
Shelot o] T R HQl Aol Qglch. AMBE 4ol whebi oby A A B
Q1 o] Kol Mgk 21210 Aol & Belch. AATE BE 2 (63.1%)2) oFH At EFel 5
4] o] 714 £ gro ], AR EHE O] B 2 (49.4%) 3 AR EL 517 8 2 (51.8%))
ob 4 At k9l F k] o] WA Lheht 821 59l 2ol & BT (p < 0.01). FA AAHE HA
o] 96.2%, A AIAHE A 81.1%7F EFIT A AALE SRR A 2 Afolo] EAH 0.2
FeJat 2ol gk

ZAFNAALEE] 49.3%+= 1Y 135] O] AP, 47.0%+= 15 3-63), 3.7%+= 15 35| n|Rh o 2 9]
Al st oLt ATt AAEE ol b2 5ol Alol= %i‘}iq FJYEZA HFH AR
= AAQ] 71.7%7} ot 2, 28.3%q= ‘o] A 21t A H 3} A A EF ol WE f-2gt b
ol gldTh

ZAICHARLS] M nt MAyES +Z0) 012 WEE2

ZAF/EAES] A Tt Al A EE ol 2 ST ZAFE T Table 49t 2T A
AHe] 58.0%= Q12 A TEE Fo o2 AZstal At Feef 62.5%, o382
53.3%7FE2° 22 Gotl o Aol & §-o] A Q] iPOI% AACH A A E ol what
Fxo] W 79 67.8%E ‘EE, 30.8%= ‘HE, 1.4% = L 0 2 AJZH5la QLo Al

Z
7}
52 517 %= 9] 55.6%= ‘F8, 38.3%= ‘HE 6.1%= L} 0 2 A7kstal Qlo]
7k f-el4 Q1 2ol & E3lTt (p < 0.05).

Holo] A& of thsto] ZAFHAFALS] 40.9% = ‘B 5, 33.7% = ‘H|TP, 25.4%+= ‘02 302
1Aleka et Aol whah @el g Q] 35.5%7F uhE T o &2 Q1 A6, of 3HY 2] 14.7%+=
T2 T, 46.4%= H 5, 38.9%= H|TH O 2 Q1 Al5H= 7] 0 & Upeh} §-2] 2 Q] x}o] 2 K ¢
T} (p < 0.001). Al A &5 ol whet 25-0] B2 119] 38.0%= ‘P W, 47.7%+ B 5 0 &
A4 FHH 0L} A A BF-S 5HA] o 2] 22.9%E ‘OHE T, 33.7% = ‘H| TP 0. 2 Q1 4] 511 Q)
o] §-2o] ARl Xpo] & H ATt (p < 0.001).

A F1 A7 A F 24 e of fof| thsto] A /FALS] 33.6%q= ©OFF- A = 5HA] 93, 36.1%
£ AFLA 3, 193%E AEFA 2, 10.9%E AFS7F 23 T Aoz Uehyt
c}. /g ol uhel J5HAY 9] 40.6%2F o158 9] 26,200 OFREA = 5HA] %2 02 T@El oLt
G5ty 0] 2020 A FEZ7F B S 519 0, oMY 9] 48.6% = A7 A 22 24.20
+ AFHA e2g g2 02 Yeht 793 Q1 Zpo] & E AT (p <0.001). Al A &E 4ol
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Table 4. Lifestyle of the subjects according to the gender and the status of physical activity

Variables Total (n = 659) Gender ¥>-value Status of physical activity x*-value
Boy (n = 344) Girl (n=315) Highly active Moderately active Inactive
(n=57) (n=196) (n = 406)
Subjective health status 6.274Y 6.438"
Good 381 (58.0) 207 (62.5) 174 (53.3) 37 (67.8) 117 (60.1) 297 (55.6)
Normal 246 (37.2) 119 (32.7) 127 (42.0) 19 (30.8) 73 (36.9) 154 (38.3)
Bad 32 (4.8) 18 (4.8) 14 (4.7) 1(1.4) 6 (3.0) 25 (6.1)
Recognition of body image 37.688"** 17.359™*
Slim 159 (25.4) 115 (35.5) 44 (14.7) 19 (38.0) 50 (26.8) 90 (22.9)
Normal 274 (40.9) 124 (35.6) 150 (46.4) 28 (47.7) 68 (33.5) 178 (43.4)
Obesity 9296 (33.7) 105 (28.9) 121 (38.9) 10 (14.3) 78 (39.6) 138 (33.7)
Weight control during 1 year 100.259*** 27.553"**
Lose weight 249 (36.1) 86 (24.4) 156 (48.6) 15 (25.9) 72 (34.5) 155 (38.5)
Maintain weight 1927 (19.3) 55 (14.7) 72 (24.9) 6 (14.0) 43(23.1) 78 (18.2)
Gain weight 65 (10.9) 61 (20.2) 4(1.0) 14 (27.2) 29 (13.5) 29 (7.3)
Nothing 295 (33.6) 142 (40.6) 83 (26.2) 29 (33.6) 59 (28.8) 144 (36.0)
Frequency of strength exercise for a week 62.090"** 81.133™*
5-7 50 (8.8) 42 (15.0) 8(2.2) 14 (29.9) 14 (8.9) 29 (5.7)
3-4 57 (8.5) 45 (12.8) 12 (3.9) 10 (19.6) 17 (8.4) 30 (6.9)
1-2 136 (20.1) 79 (21.5) 57 (18.7) 16 (23.9) 60 (30.0) 60 (14.8)
None 416 (62.6) 178 (50.8) 238 (75.9) 17 (26.6) 105 (52.7) 294 (72.6)
Smoking 15,733** 0.934Y
Yes 75 (12.6) 59 (17.6) 23 (7.3) 6 (16.3) 29 (13.0) 47 (11.9)
No 584 (87.4) 299 (82.4) 299 (92.7) 51(83.7) 174 (87.0) 359 (88.1)
Drinking 1.660Y 2.362Y
Yes 197 (34.2) 109 (36.5) 88 (31.8) 21 (42.7) 55 (35.0) 121 (32.6)
No 462 (65.8) 235 (63.5) 297 (68.2) 36 (57.3) 141 (65.0) 285 (67.4)

Values are presented as number (weighted %).

YNot significant.
*p < 0.05, ***p < 0.001.
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Wb 5ol Be 29 27

2%+ AES7H e S ot o
38.5% = ‘A|ZA S 57 ol

O 2 Leh Fo Al
157Y 599 22 HlE& AA| 62.6%2] AN GA7E A 5] 614 ool e, HEat
A2] 50.8%, o843 2] 75.2%7} S = Qi 1Lt FEHAY 2] 27.8% = 33 ©] A, 21.5% = ‘1-2
3], 959 18.7% = ‘123 2 UER A o]l e {2 A Q1 Xfo] & E 3Tt (p < 0.001). A
A gs pol Wk 1Yol 33] o) 23255 Tkl Gt v &o] AA|E-Eo] B2 7o
49.5%, AN A Z-55 otA| %= 2] 12.6%°] o H, A5 512 b3 AAZ55 Bol sh=
2] 26.6%, A A S HE 2] 52.7%, A 5HA B 2] 72.6%= LHER 7214
Ql o] & H T} (p < 0.001).

A ZARAA) 12.6% 1 EAF AR FEHY] 17.6%, 15HY 0] 73%2 HapAo] £
371 94k (p < 0.001). AAITHE 4ol wheba & 52142 2hol 7} Qlgith. SFoiR s A

W AAEE S0l B2 R 19 Zo] 7} SOt 34.207h 85 ARl ek,

ZACHAXLO] M at MM ES SZ0f w2 M31sts EM

ZA AR A A A ZE ol e AYSFeA] B4 2APE IS Table 521 2T

T EZF 222 82.80 mg/dLo| ™, Aol i} 2 90 Q] xfo| = QUith AAE S 42
of wha} A A5 BE 7 (90.30 mg/dL) 1} AIA|Z-5S SHA] 2= o (87.91 mg/dL)o] Al

50] B2 7 (70.18 mg/dL) 2 o} 7-2]5HA] =T (p < 0.001). T Fe| A H|E 2] H+2162.98
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mg/dLO] ™, F8HY-2 161.22 mg/dL, 9182 169.17 mg/dLE oI5 o] -2l5HA] =3kt (p
<0.001). AlH| &5 2ol wpet A A E5-S 514 P T (166.37 mg/dL)OI A gEo] Te
- (158.37 mg/dL) 2T} -§-2] 2] 0 2 =0 L} (p < 0.01), Al A 52 514 o= 77 Al A &5
o] 2 2 AAZF BE 2 (164.21 mg/dL)TH= F-o| A 2ho| 7} QU B 3 5E G
-2 90.96 mg/dLO| ™, SAY-2 92.69 mg/dL, S-S 88.67 mg/dLE EEAY o] F-2l5HA =
T} (p < 0.001). Lt AX|EHE 0] wh2 A F Atolol] F-ojgh 2tol &= it EF 3
B2 2ZH19] 32 14.48 g/dLOI M, FEHAY2 15.28 g/dL, 132 13.17 g/dL R B %
OJsHA| =3kt (p < 0.001). AAE-F ol what AlA|1 25 0] B2+ (14.88 g/dL), Al A1
HE T (14. 47 g/dL), ANAZES 514 e 7 (14.10 g/dL) 9] £ 2.2 7229 o] & H Y q
(p<0.001). 85 FUtE T3 Q] 2 44.24%°] X, 'FEAY-2 46.36%, 91 Y- 40.75%2
sHgo] folatA| &3ttt (p < 0.001). A X5 STl whet AHE-F o] B T (45.35%), A
LS BHE L (44.12%), AABES 514 b F (43.24%)°] 0.2 G0 ZQl 2jo]2 B
ATh (p < 0.001). BF 2AZ 40 Y72 12.55 mg/dLo] ™, HEHY-2 12.95 mg/dL, o SHY-S
11.55 mg/dLE @AY 0] §-2|5HA] &=UTH (p < 0.001). AAE5 $Fof| et AlASF BE
o (12.88 mg/dL) T Al A E50] B2 (12.86 mg/dL)°] AA|E5-S 5HA] &= o (11.92 mg/
dL)Et fel4os %%E} (p < 0.001). % A eote]l ] WF-E 0.76 mg/dLo| ™, F&HAd
2 0.81 mg/dL, ©1 882 0.64 mg/dLE F}HAJ 0] §-2]517] = 3kTh (p < 0.001). A A 55
of wpet 4141850 B2 7 (0.81 mg/dL), AHE-E 25 7 (0.75 mg/dL), A5 544 ¢
£ (0.72mg/dL) 9] =2 &2 2] 4 1 Z}o| & E T} (p < 0.001).

g.f

ZAMCHARe| 83t MAES =0 w2 A HFAEY

ZAFAARY] AT A A s 3ol e F2 YA A3 A E = Table 61} 2T} of U
A WA FH L 2,185.87 kcalOI ), G2 2 404.75 keal, 9 Y2 1,799.29 kecal = HSHY
o] g-9]51A) ket (p < 0.001). A X5 4=Z0] w}a} A B2 (2,300.51 keal) 2 Al
A s HE 7 (2,231.76 keal) O] AAE-5S 5HA] &= - (2,025.34 keal) ot -2 51| =9k
T} (p < 0.001). BF8HE WA H 2 318.71 gO]E“] G52 354.40 g, oY 265.46 g2
2 JFepAo] f-2l5H| &34t} (p < 0.001). A A EE 70 whet AAEE BE 7 (331.07 g)
T AIAZ-5 o] B2 (325.42 g)°] AA|E-5S SHA] T (299.64 g) H Tk §-2] 5hA] =9k
(p <0.01). THalA 4] 3 TF2 82.22 go| 1, HEHY -2 88.77 g, o1 SHY 2 64.09 g O = HEHAY
o] RO 5HA| =AU} (p < 0.001). AAH 5 ol wpet AA S5 o] B o (92.70 g), Al A

= & i

o}
1o
o
|

al

Table 5. Biochemical data of the subjects according to the gender and the status of physical activity

Variables Total (n = 659) Gender Wald F Status of physical activity Wald F
Boy (n = 344) Girl (n = 315) Highly active Moderately active Inactive
(n=57) (n=196) (n = 406)
Triglyceride (mg/dL) 82.80 = 1.35 88.55+ 1.79 85.43 = 2.06 1.672Y 70.18 + 32.15°  90.30 + 2.37* 87.91 + 1.88° 24.950""
Cholesterol (mg/dL) 162.98 + 1.00 161.22 + 1.08 169.17 £ 1.14 24.290"** 158.37 £2.27° 164.21+1.58* 166.37 = 0.87° 5.245™
FPG (mg/dL) 90.96 + 0.30 92.69 + 0.27 88.67 +0.30  105.639™ 91.68+0.73 90.39+0.38 90.83 +0.26 1.287Y
Hemoglobin (g/dL) 14.48 £ 0.05 15.28 £ 0.03 13.17+0.06  711.384™" 14.88 £ 0.12* 14.47 £ 1.00° 14.10 = 0.07°¢ 13.331""
Hematocrit (%) 44.24 +0.14 46.36 + 36 40.75+0.16  741.827" 45.35+0.31° 44,192 £ 0.25° 43.24 +0.18° 13.906™
BUN (mg/dL) 12.55+0.11 12.95 + 0.12 11.55+0.14  73.155""  12.86+0.21°  12.88+9.19°  11.92+0.11°  19.792"*"
Creatinine (mg/dL) 0.76 + 0.01 0.81 +0.00 0.64+0.00 831.023"*" 0.81 +0.01* 0.75 +0.01° 0.72 £ 0.01° 16.869""

Values are presented as mean =+ SE.

FPG, fasting plasma glucose; BNU, blood urea nitrogen.
acLower case letters are indicated Bonferroni comparison (a > c).

YNot significant.
P <0.01, **p < 0.001.
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Table 6. Nutrition intakes of the subjects according to the gender and the status of physical activity

Variables Total (n = 659) Gender Wald F Status of physical activity Wald F

Boy (n = 344) Girl (n = 315) Highly active Moderately active Inactive

(n=57) (n=196) (n = 406)

Energy (kcal) 9,185.87 + 28.27 2,404.75+32.91 1,799.29 + 35.74 153.632"** 2,300.51 + 63.79° 2,231.76 + 55.87* 2,025.34 = 33.68° 8.990"
Carbohydrate (g) 318.71 + 4.09 354.40 + 5.11 265.46 + 5.41  147.217***  395.492 + 7.86° 331.07 + 8.10° 299.64 + 5.25° 6.789™
Protein (g) 82.22 + 1.65 88.77 = 1.65 64.09+1.67 111.035" 92.70 + 3.83? 81.92 + 2.72° 72.03 = 1.34¢ 14.834"
Fat (g) 61.63 +1.21 66.65 = 1.46 51.18+£1.72 43.279™* 67.18 = 3.01* 60.22 + 2.34® 57.47 £ 1.42° 4.065"
Fiber 20.74 = 0.41 22.69 = 0.51 16.87 + 0.48 69.867"*" 292.52 + 0.85° 20.53 + 0.70* 19.17 + 0.47° 6.921"
Energy distribution (%)

% Carbohydrate 59.00 + 0.35 59.59+0.38 59.64 + 0.62 0.004Y 57.12 £ 0.72° 60.18 + 0.61* 59.71 + 0.41° 58073 i

(55-65)

% Protein 14.99 = 0.17 14.81+0.17 14.30+ 0.17 4.037* 15.93 £ 0.41* 14.79 + 0.27° 14.26 + 0.13° 8.460"

(7-20)

% Fat (15-30) 24.83 £0.33 24.37 +0.30 24.96 = 0.55 0.839Y 25.95+0.73* 23.55 + 0.58° 25.01 + 0.35% 3.763"
Vitamin A (HgRAE) 361.91+13.51 400.35+13.72  318.75+10.90 26.310™" 356.26 + 31.03 374.83 £ 23.09 354.64 = 10.40 0.299Y
Vitamin B, (mg) 1.45+0.03 1.62 = 0.03 1.11+0.03 115.467"** 1.55 = 0.06° 1.51 = 0.06° 1.29+0.03®  10.121***
Vitamin B, (mg) 1.80 = 0.05 1.94 +0.03 1.48 £ 0.04 75.191*** 1.97 £0.13 1.78 = 0.06 1.66 = 0.04 3.346Y
Niacin (mg) 13.37+0.28 14.74 + 0.30 10.79 £ 0.37 71.500* 14.09 = 0.60% 13.90 = 0.54° 12.12 +0.27° 7.192
Vitamin C (mg) 51.59 = 2.07 53.73+2.49 53.69+ 4.76 0.000Y 41.29 = 3.14% 61.98 + 5.26° 51.51+3.67° 5.360"
Calcium (mg) 563.17 £ 13.21 592.37 £ 11.15 470.30+16.69 36.658™* 636.36 = 31.42% 536.52 + 24.63° 516.64 + 12.23° 5.876"
Phosphorus (mg) 1,155.88 + 24.54 1,946.13+20.16  903.84 + 22.57 130.385*** 1,309.40 + 61.32* 1,140.45 + 34.41° 1,017.78 + 17.21°¢ 13.349***
Sodium (mg) 3,274.91 + 58.86 3,653.03 + 69.63 2,680.69 £ 67.14 104.969"** 3,398.97 + 147.60* 3,364.19 + 89.33%® 3,061.59 + 64.27° 6.531™
Potassium (mg) 2,498.53 + 41.65 2,726.38+ 43.57 1,994.35+ 54.33 109.272*** 2,707.37 + 99.49° 2,553.75+ 69.06° 2,234.47 + 44.86° 13.266"*"
Iron (mg) 11.37 £ 0.30 12.78 £ 0.26 9.22+0.22 133.907"** 11.70 + 0.67% 11.82 £ 0.45% 10.59 + 0.20° 3.822

Values are presented as mean + SE.

acLower case letters are indicated Bonferroni comparison (a > c).
YNot significant.

*p < 0.05, **p < 0.01, ***p < 0.001.

5 EE T (81.92g), A EFS 54| G 7 (72.03g)2] £ 2.2 2] FQl fo] 5 BT (p<
0.001). A% HAFH 2 61.63 gol ™, 'FEAY-2 66.65 g, o THY-2 51.18 g & &ty o] &
OJ5HA] T UTH (p < 0.001). A1X g 23] wha} A x| g o] B T (67.18 g)o] AAEES
SHA| o 2 (57.47 g) ot f-2l5HA 32 (p < 0.05), AAEF BS 7 (60.22 g) T F
Zroll fo] A Q1 fol = At Alo]4d 7 Al FH &2 20.74 gol v, FEHY -2 22.69 g, 1 1Y
€ 16.87 g & Gt o] 8-2l5HA] =UTh (p < 0.001). AA 5 LFo] whe} AlH|Eso]

2 (22,52 g)0] AAZ=S 514 Y= 7 (19.17 g) 2T 8-2J51HA] =2 (p < 0.01), AAZ
& HE (20,53 g)2 F o {holl 7oA Q1 Zpol= @il

L
|
L}

=

ZAFAFARe] & ol A] 2 eF45HE Tl Al 2] HFo] A | H]-8-259.00: 14.99: 24.830] W, i
SHA-2 59.59: 14.81: 24.37, 9] SHAY-S 59.64: 14.30: 24.96°]| W, Al &-5of wlg} Al & 50| &
2 £ 57.12: 15.93: 25.95, A A &5 HE 7 60.18: 14.79: 23.55, Al A &5S 512 L= 7 59.71:
14.26: 25.012 2E o] A7 A3 u]& H 9| Wol sig=] ot g4 2}54 AFHle2 A4
of w2 g2 Aol fo|i= ¢l oLt AABHE 4Fo| ufet AN E HE 7 (60.18)0] AlA]
55 oA Y= (59.71) ¢ Al A S5 o] B # (57.12) 2 79 0}71] =% (p<0.01). &
H1E] A 28] 82 ot L 14.81, o SIS 143022 5ol gojZ o & =9kom Al
F fFo) et AAEso] B2 (15.93)0] AAEE BE o (14.79) 2 A A EF-S 51|
L 7 (14.26) 2.0} 8951 =%t (p < 0.001). AHFe] A u] 8-S Ao uf2 §o]Aql
&= Yo, AAEE 4=Fol het AAE-5o] W 7 (25.95) T A A E 52 1A =
(25.01)0] AIAH 5 HE L (23.55) 20} 89514 =9t} (p < 0.05).
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HIEFYT A B4 3 &2 361.91 ugRAE ©] ™, 'F88-2 400.35 ngRAE, ©{5H3-2 318.75 ugRAE
Fhgo] Fol5HA &AL (p < 0.001). AAEF o T2 A T Aol o] F-2] 5 2}o]
NATH HIEFY B, A HFS 1.45 mgo| ™, FSHY2 1.62 mg, ST 2 111 mgl &2 &
SHo] F-oJstAl =UH (p < 0.001). AAE-5 o whef AA &5 0] B - (1.55 mg) 2}
AAEE BE o (1.51 mg)°] AHEFS 1A E= 7 (1.29 mg) ot 3-2I5HAl =%kt (p <
0.001). HIE}RI B, w4 3 2 1.80 mgO| ™, B2 1.94 mg, 912 1.48 mg 2 &2 3}
AJo] 80151 A =9kt (p < 0.001). AAM TS 42Zof w}a} A 2 Ato]of] 8-0] 5t 2ol &= gl giT.
Yot A H %2 13.37 mgo| ™, 'F8HY-2 14.74 mg, 91382 10.79 mg 2. &2 8PP0l §
Ot E24 (p < 0.001). AAZF =Fol et AA|Z-5o] B2 o (14.09 mg) I A A& F
HE 7 (13.90 mg)°] AA &5 514 b= 7 (12.12 mg) 2ot 7-2]5HA] =tk (p < 0.01). H
EFRl ¢ H A F 32 51.59 mgo| o, /g ol w2 5] st Aol = ISl Al A EE 4Foll
2t A S BE 7 (61.98 mg)©] AIAEES A P+ (5151 mg) BTt A 0 2 =t
o (p<0.01), A A Z50] B2 7 (41.29 mg) I} T - Alo]of] §-2] 7 91 2fo] = Qlqict.

& B HFS 563.17 mgo| ™, 'F8HAY-2 592.37 mg, o SHAY-2 470.30 mg Q.2 FEAYo]
o5t =%tk (p < 0.001). AAEE =Fol whet AAEE B2 7 (636.36 mg)°] A
& 25 7 (536.52 mg )k A EES A B= 7 (516.64 mg) BT Fo] A 02 =kt (p <
0.01). Q1 HAdH=F2 1,155.88 mgo| ™, F8HY-2 1,246.13 mg, &ISHY-2 903.84 mgl 2 &

o] F-oJ5HAl =AU (p < 0.001). AA &5 4=l Wt AAZE B2 7 (1,309.40 mg),

o

ol

Al =T (p < 0.001). AAH|ZE 2ol whet A A S5 B2 (2,707.37 mg) 2 Al A2

SFAY

- O

AAZE B8 (1,140.45 mg), AAE 52 5HA] &= (1,017.78 mg) Q] =2 &2 §-2] % Q1 2}
o] & B} (p < 0.001). LEF 2] HHA -2 3,274.91 mgo| ™, E8HY-2 3,653.03 mg, o
Y2 2,680.69 mg2 = F5HY o] §-2]51A| =T (p < 0.001). AAE-E 4=of| whet AlA|
&5 &30 B (3,398.97 mg)°] Al HFF-E 3HA| L= (3,061.59 mg) BTt F-o] X o2
E%OH (p<0.01), F T AA|ZF HE - (3,364.19 mg) 7H 2] A 1 2to]= Q. ZE
A FH L 2,498.53 mgo|H, YL 2,726.38 mg, oI THY-2 1,994.35 mg O = HSHAY o]
o

o

>

o

5 7 (2,553.75 mg) o] AAAHEEZ 5HA] &= (2,234.47 mg) EoF ol H O = =4t (p
1A

H
<0.001). E FH A HFS 11.37 mgo| ™, FHY-2 12.78 mg, o 3HY-2 9.22 mg 2 = G5y o]
FJ 5l =% (p < 0.001). A AN S E% F2ol wet AAEE B 7 (11.82 mg)o] AAE-E
< otA| &= (10.59 mg) Boh -2 2 2 =9koH (p < 0.01), A A &5 B2 (11.70 mg)
I 2 ol 9l Aol = i
ink

Z 6599 F Y2 344 (51.5%), ©1 YL 3157 (48.5%) ©] M, F 47Y A A 52 wo)
She= T2 57 (8.9%), T 13¥ EE 2 A EEE 5t w2196 (29.7%), A A5
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